
204

therapeutic purposes. So far no decided results have been
obtained in the treatment of Addison’s disease by any form
of suprarenal extract, nor is there any evidence that life can
be prolonged by their use.

Excessive action of the suprarenal medulla may occur, but
we have no certain information as to its clinical results.
There is reason to think that an excess of the cortical
hormones in early life may exert a marked influence upon
the development of the reproductive system and of secondary
sexual characters. In the remarkable cases of premature
sexual development in boys from 3 to 9 years of age collected
by Bulloch and by E. E. Glynn adrenal hypernephromata
have been found. In these cases the genitnl organs attain
their full size, the hair grows on the face and other parts of
the body, and the voice becomes deep. It seems not

unlikely that this premature development, years before the
proper time, is due to excessive secretion of hormones by
the adrenal cortex.

THE GENERATIVE GLANDS.

It has long been known that the generative glands exercise
a dual function, and that their removal not only induces
sterility but other remarkable effects as well. Castration in

early life prevents the development of secondary sexual
characters ; thus the antlers do not develop in stags which
have been castrated when quite young. The earliest proof
that such arrest of sexual development is due to loss of an
internal secretion was given by A. A. Berthold, of Gottingen,
in 1849, who showed that in cocks after transplantation of
the testicle the male characters were retained, and attributed
this result to the effect which the organ had upon the blood.
Biedl further points out that these experiments were really
the first to prove the existence of any internal secretion in
the body. Spermatogenesis and internal secretion, the two
functions of the testicle, can be separated experimentally, .
as the internal secretion is in all probability furnished
separately by the interstitial cells of Leydig. While ligature
of the spermatic cord produces the same result as castration,
ligature of the vasa deferentia entails sterility alone. It has
been shown by Shattock and Seligmann that the latter

operation in sheep does not prevent the full development of
secondary male characters, as the vascular supply remains
intact and the normal amount of testicular hormone reaches
the general eirculatiou. Similar effects are produced by
X rays, which induce sterility without arresting internal
secretion, as they spare the cells of Leydig.
There is a close relationship between the functions of the

generative gland in both sexes and other ductless glands. The
absence of sexual development at puberty in cretins and in
cases of pituitary insufficiency clearly indicates that both
the thyroid and pituitary glands normally exert a powerful
influence on the development of both testicle and ovary.
This relationship is still further illustrated by the remarkable
development of these glands which takes place under the
influence of thyroid extract in an adult cretin, who has long
passed the normal age of puberty. I have recorded the case
of a female cretin who at the age of 28 was only 34i inches
high, in which scanty menstruation had only occurred a few
times, and the mammary glands were quite undeveloped.
Under thyroid treatment she grew 4 inches in 3 years,
menstruation became regular and abundant, and the breasts
and nipples became remarkably well developed. In these
cases it is probable that the thyroid extract activates the
latent ovary, and that the ovarian hormones thus produced
stimulate the growth of the mamma, as they do normally at
puberty. The association of premature sexual development
with adrenal hypernephroma has already been mentioned,
and similar cases have been recorded in association with
enlargement of the hypophysis and of the pineal gland.
The results of loss of the secretion of the ovaries are seen

after their removal by operation and at the normal climac-
terium. The symptoms which then occur are variable in
character, but hot flushes, irregular perspiration, morbid
fears of organic disease, and various subjective sensations
are common. It is rather remarkable that so little attention
is devoted to their consideration in our medical text-books,
and that their true nature is apt to be overlooked. A diffi-

culty in recognising the cause of these symptoms may arise
in those not uncommon cases in which they develop at an
interval, sometimes of several years, after the cessation of
menstruation. My colleague, Dr. W. E. Fothergill, has

suggested as an explanation of this separation that the

involution of the uterus precedes the atrophy of the ovary
by an interval during which the latter secretes normally,
and that it is only when the ovarian secretion finally fails
that the characteristic symptoms appear.

CONCLUSION.
This brief survey of some of the results which follow any

abnormal ebb and flow of the internal secretions in disease
indicates how important are the functions of the ductless
glands. As yet we are only able to recognise with certainty
the maladies which are due to well-marked changes in the
structure and function of these organs. It is probable that
some less definite forms of ill-health may also be due to
variations in the activity of one or more glands, the signifi-
cance of which we shall be better able to appreciate when
our knowledge of their functions becomes more exact.
What, however, we most desire is to find satisfactory

means by which we can supplement deficient secretion on
the one hand and control harmful overactivity on the other.
We have seen how far these objects have been attained in
some cases. It is dangerous to attempt to forecast future
possibilities, but it is not unreasonable to hope that in the
light of further knowledge it may be possible to adequately
supplement suprarenal insufficiency and so relieve the sym.
ptoms of Addison’s disease. The treatment of Graves’s
disease and acromegaly will become more satisfactory as we
acquire more adequate methods of checking the abnormal
flow of secretion, when it is to be hoped that surgical
measures will become unnecessary. Pancreatic diabetes may
also prove to be more amenable to treatment by methods
at present beyond our reach. Clinical medicine has already
gained enormously from results obtained by experimental
pathology, and we may look to the future with confidence for
still further advances which will place more simple and
efficient methods of treatment within our reach.
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I MR. PRESIDENT, LADIES, AND GENTLEMEN,&mdash;The choice
of the title for the address which I have the high honour to
deliver must not lightlv be held to indicate that I admit any
difference between the essentials of medicine and surgery.
The two sciences or arts are not in the remotest particular
antagonistic ; rather is it true to say that they are indeed
one and indivisible, and that the separation between the two
aspects which are presented to us is due to the limitations of
the human intellect alone. It has been too long the custom
for surgery to be divorced from medicine, for the problems of
mind and of hand to be considered as distinct from one
another. Happily, owing to the work which has been done
in recent years, opportunities have abundantly been afforded
for demonstrating the power of surgical research to enlarge
the scope and to enrich the knowledge of many of the

problems of internal medicine. By a study of what I have
ventured to call the "pathology of the living a very pro-
found change has by degrees crept over our knowledge of
almost every form of chronic abdominal disorder.

POST-MORTEM ROOM STATISTICS.
In the earlier years of the nineteenth century an acquain-

tance with the morbid processes attacking internal organs
was based upon two sources of information only-upon an
inquiry into the details of the clinical history of any disease
as it developed, waned, or progressed, and upon the examina-
tion of the parts involved after the death of the sufferer.

I have endeavoured to show, on more than one occasion,
how impossible it is to measure the sufferings of patients
during their lives, or to assess their chances of death from
any disease, by a consideration of the statistics gathered
from the post-mortem room experience. People do not die
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.in hospital from the chronic diseases from which they suffer
during life. It is, so far as the surgical side is concerned,
the acute terminal infections, malignant disease in all its

forms, especially those lending themselves to surgical con-
sideration, and the accidents of civil life, that supply the
bulk of the material upon which the pathologist makes his
observations. The statistics of Brinton and Welch, for
example, two of the very ablest men ever engaged in medical
work, upon gastric ulcer-statistics that meet one at every
turn of the page in the literature of this subj ect-are, in my
view, almost without value. For the observations were not
made entirely by themselves alone, but by a number of
observers of differing capacity working in distant places
under diverse conditions. There could be, therefore, no I
common denominator; there was nothing by which the
values of recorded figures could be made equal. And it
would be futile to suppose that the patients who suffer from
duodenal or gastric ulcer during life are adequately repre-
sented, in point of number, by those who die from these
conditions in the wards of a hospital, or by those in whose
bodies the traces of old, and perhaps quite inconspicuous,
scarring or ulceration are discovered. We shall not, I hope,
hear much in the future of post-mortem statistics as the
guides or dictators of our opinions as to the maladies of the
living.

THE SURGEON’S POSSIBILITIES OF DIAGNOSIS IN THE
LIVING.

When the great gift of America to humanity-the dis-
covery of the anaesthetic power of ether-was brought to
the aid of the operator, vast possibilities were at once

apparent in the range of the surgeon’s work. But the
dread of infection-indeed, the certainty of infection-held
his hand for more than a generation, till the work of the

greatest man our profession has ever produced, Lister, made
the dream of the surgeon come true, made it possible
for him with safety to carry through many procedures which
before had been impossible. More than this, the chance was
given to undertake the treatment of diseases which had

formerly run their hasty or lingering course unchecked.
Little by little our scope then widened. Acute conditions
were at first attacked, perforations of the hollow viscera,
gangrene of the appendix, haemorrhages from the bursting
of a tubal gestation, and so forth. By degrees the impres-
.sion grew that such acute catastrophes were but final stages,
terminal events in the history of diseases whose presence
and course were betrayed by symptoms which were clear and
often characteristic. When these conditions were approached
surgically in their earlier and more quiescent periods the
results of operations were at first not very satisfactory.
Crude methods and imperfect technique left legacies of
trouble behind them. The mortality was high, and remote
results were rarely ideal.

It is interesting now to recall the clumsy manifestations
which attended such operations as cholecystostomy or gastro-
enterostomy in the days of their infancy. Owing to the
labours of Senn and of Murphy simpler methods began to
find a place. The bone-plates and the button showed how
little was really necessary to secure firm and permanent
union between well-clad peritoneal surfaces. Though these
instruments are now discarded entirely, to all of us the
lessons learnt from them were most important and most
necessary. But for them we should never have realised
as we do to-day how speedily and how simply those

manipulations can be carried through with precision
which before had occupied two or three hours and had
involved the separate introduction of 200 or 300 stitches.
In surgery complexity of procedure indicates defect in
method. The search in all our work is for the simple
way. In surgery, as in other arts, simplicity is the supreme
virtue. Our unceasing efforts in technique are to discover
what may safely be left out.
THE ASSOCIATION OF ABDOMINAL DISEASES POINTING TO A

COMMON CAUSE.
As we began to recognise, almost unconsciously, the ease

and sufficiency of the simple mode, the mortality from all
operations fell rapidly. So it became a safe and customary
procedure, not only to deal with the particular lesion which
had demanded attention, but also to investigate the con-
ditions of adjacent organs. And there surprising dev lop-
ments awaited the inquirer and rewarded his eager search.
Conditions other than those which needed immediate attention

J

were found to exist with no little frequency. In diseases
of the stomach or duodenum the gall-bladder was found not
seldom implicated also ; in diseases of the latter, as of the
former, the vermiform appendix seemed often to play the
part of an infecting agent. And so by slow degrees the
conviction was borne in upon us that these diseases I have
named did not stand in rigid isolation, one separate entirely
from the other, but that their association was so frequent as
to indicate the strong probability of some underlying primary
cause. Infection, it was soon asserted, whether carried by
the blood stream, by the lymphatics, or ascendirg, as Bond
has shown with great clearness, along the mucous canals,
was the prime evil. Differences of opinion were soon de-
clared, and still continue, as to the source of the infection.
To many of us the quiescent inflammatory lesions of the
appendix seem the most potent and the most persistent of
all. Arbuthnot Lane, as I shall presently state more fully,
holds firmly to the belief that the infections for the diseases
I have named, as of many others, have their origin in the
intestine, large or small. And his views are sustained by
him with quiet and characteristic courage, and with a
record of results that compel attention even from the most
sceptical.

A DEBT OF SURGERY.

To the surgical assault that we made upon our patients
for the purposes of this study of the " pathology of the
living" there was one serious objection. After all abdominal
operations some pain was felt. Not very much in the
ordinary appendix cases, a little more perhaps in the gastric
cases, and certainly more in the patients who had submitted
to operations upon the biliary tract. The pain was rarely
very severe, but it called often for the administration of a
small dose of morphine, and it was certainly enough to
constitute a blemish upon our artistry. Further than this, it
was noticed that after an operation involving a handling of
the parietal peritoneum, even so slight a manipulation as the
separation and ligature of a hernial sac, the patient com-
plained of flatulence, which, in the more severe cases of
abdominal exploration and handling, was severe and most
distressing. It had long appeared quite certain to me that
the condition described by the patient as " flatulence," the
’’ gas pains of the American surgeon, had really little or
nothing to do with gaseous distension of the intestines.
There was a feeling of 11 fullness " to the patient ; but often
no recognisable inflation of the intestines when an examina-
tion was made, nor was any real relief obtained by the
expulsion of gas. Flatulence, I felt convinced, was the name
given to a condition which depended upon trauma, or the
rough handling of the parts engaged in the operation.
Happily we are now able to make certain that any operative
procedure in the abdomen can be carried out thoroughly
without the infliction upon the patient of any intolerable
pain and without his being caused to suffer any flatulent
distress afterwards. We owe this entirely to Crile. The
debt of surgery to this most acute, most versatile, and patient
investigator was already a heavy one, but I think that to the
surgeon of tender heart-and all surgeons surely are tender-
hearted-his latest work must bring the most profound
satisfaction.

A110CI-ASSOCIATIUN.

Crile has enunciated the principle of "anoci-association."
He has shown that in the condition recognised as "shock"
definite and demonstrable changes occur in the cells of the
brain, which have discharged all the energy they had
stored. This exhausting discharge of nervous energy is due
to that excitation which is caused by the infliction of
numberless injuries, each of them small, or to the infliction
of one overwhelming impression. When an operation is

performed under ether anaesthesia, the operator may delude
himself into the belief that because his patient lies uncon-
scious, and apparently unresponsive to any hurt, therefore no
damage to his nerve centres is possible. But ether
anaesthesia does not put all the brain to sleep; the larger
part, and by far the more important part, is awake and

staring, ready to be acted upon, and to be injured, just as
easily as if the patient were awake. The fact that some

operators produce little constitutional disturbance, little
shock, by the performance of an operation which at the
hands of another causes very serious collapse, is not due to
differences in the patient, in the anassthetist, in the method,
or in anything else but the surgeon himself. There are
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surgeons who operate upon the "canine" principle of savage
attack, and the biting and the tearing of tissues are terrible to
witness. These are they who operate with one eye upon the
clock, and who judge of the beauty of any procedure by the
fewness of the minutes which it has taken to complete.
There are other surgeons who believe in the "light hand,"
who use the utmost gentleness, and who deal lovingly with
every tissue that they touch. The former type of operator is
described by Crile as "carnivorous"; the latter type is
nowhere better exhibited than in his own work. The

scalpel is, indeed, an instrument of most precious use-in
some hands a royal sceptre ; in others but a rude mattock.
The perfect surgeon must have the "heart of a lion and
the hand of a lady "; never the claws of a lion and the
heart of a sheep.
The brain, then, under ether anaesthesia is in great part

wide awake, appreciative of stimuli, and in part responsive
to them. During any surgical operation, Crile assures us,
there is, in reply to every incision, every pull of the
retractors, indeed to every physical contact, a change in
the pulse, the respiration, and the blood pressure. Every
surgeon conversant with abdominal work knows how a

rough handling will cause tension in the muscles and

deepen the patient’s breathing, making loud and stridulous
the expiratory effort, as though the victim were groaning
in his agony. No general anaesthetic. it is clear, can

shelter the brain from the assault committed upon it by
the injuries inflicted during an operation. Crile has
therefore suggested that by means of local anvestheties-
novocaine for the skin, quinine and urea for the parietal
peritoneum-a barrier can be erected around the area to be
operated upon, so that no nerve impulses can be conveyed
from the territory so isolated. The field of operation, that
is to say, may be temporarily disconnected from the brain,
not only at the time of operation, but for periods of one to
five days subsequently. The operation then is conducted in
an area which, for the time being, does not belong to the
patient, which he cannot reach by any impulse directed
towards it, and which can be dealt with as the surgeon
wishes without the patient having any power of receiving
impressions from it. 1
But this is not all. Shock may be produced not only by

physical violence, but also by psychical disturbances, by
emotional excitement, by the receipt, for example, of good
or bad news or by fear, the suspense and the trials of some
great ordeal. By many patients their submission to an

operation is viewed with dread and apprehension. In order
that the best results should follow upon our work it is

necessary that every consideration should be shown to a

patient, and every proper regard to his wishes ; every
encouragement should be offered, and the impression forced
upon him that all those engaged in the operation or his
after-treatment are working strenuously to the one end-his
assured and rapid recovery. The fears which hover round
the last hour before an operation are greatly modified by
the administration of a small dose of morphine with

scopolamine. A happy frame of mind is thereby induced,
and very little nitrous oxide gas is required to put the patient
soundly to sleep. The memory of the conveyance of the

patient to the operation theatre and of the administration of
the anaesthetic is often abolished by these measures. This
is, in brief, the method of Crile, which I have used for

many months, and which has added a pleasure to my work
that is really immeasurable. To the great discoveries of
Morton and of Lister this of Crile seens to be the fitting
completion.

Several interesting side issues have developed as this

procedure has become more widely practised. The most

striking of all improved results is seen in the treatment of
exophthalmic goitre. In England we see little of this
disease, and very few operations appear to be necessary.
In America, where the days are more strenuous and the
rush of life more eager, operations are more often and
more urgently needed. After such operations it was no

uncommon thing to find that the patient suffered profoundly
from I shock," and the heart beat so rapidly that it often
seemed to be galloping to death. After an operation con-
ducted by Crile’s method the emotional activities of the

patient are undisturbed, and within a few days his whole
appearance and condition undergo a striking change for the

1 THE LANCET, July 5th, 1913, p. 7.

better. Aseptic wound fever" is almost certainly due ta
psychical factors.

EARLY SYMPTOMS AND LATE SIGNS.

Equipped with these new powers, due to the three dis-
coveries of ether, of antisepsis, and of anoci-association,
the surgeon has been empowered to conduct his investiga-
tions into the conditions of disease in an entirely novel
manner. Half a century ago a patient who was suffering
from any form of abdominal disorder could not do more
than describe his symptoms in detail to his medical
attendant. He could not lend his body to inquiry, and no.
investigation of the parts concerned in his disorder could
be conducted until after death. Death might occur from
the final stages of this same disease, or more often from
some intercurrent and independent malady. It was difficult
then for the pathologist conducting an examination of
the body to make the symptoms and the signs tally, for
at this stage they had probably ceased to correspond one
to another. The final ruin of an abbey tells us nothing of
the domestic habits of the monks who found shelter
within its once unbroken walls. The ultimate devasta-
tion in a lesion of the stomach, such as is seen on the
necropsy table, tells us nothing of any value of those

early wanderings from the normal condition which the
same parts had once displayed. Terminal events may seem
to have no connexion, or at best a very remote one, with the
early changes of which they are the outcome. All the

knowledge our forefathers possessed of the power of organic
changes to cause clinical symptoms depended upon an

inquiry into those changes when they had reached the last
stage in their career. This last stage might be disastrous,
as in the case of a chronic ulcer of the stomach which
had led to cancer; or it might be inconspicuous, as

in the case of a duodenal ulcer which had healed, as
such ulcers sometimes will, without leaving any scar, or
only such as the pathologist in his haste may overlook.
So all was confusion. Two incompatible things were

considered side by side-early symptoms and late signs.
When we consider the crushing disadvantages under
which our forefathers worked it is amazing to find how
much they did, and with what accuracy they had solved
many problems. The most conspicuous example of this

extraordinary insight into abdominal diseases is, I think,
afforded by the work of Brinton, whose books on diseases
of the Stomach " and on 11 Ulcer of the Stomach " for wide
observation, profound and cogent reasoning, and beauty of
language have never been challenged by those of any other
writers. But with the new methods to which I have referred
the study of the pathology of the living became possible.
Symptoms recited at the moment could be ascribed to the
lesion disclosed by the operation in the precise stage of its
existence in which it was capable of arousing those

symptoms. The history of abdominal surgery in the last ten
years is the tale of the lessons that were learnt.
The most considerable revolution has occurred in con-

nexion with our inquiry into the condition of "dyspepsia."
To any who have no acquaintance with their works I can
hardly imagine a greater intellectual delight than to read
what Brinton, Johnson, Sir Thomas Watson, and other early
fathers have written upon the subject of dyspepsia. With

perfect accuracy of observation in many instances, with
supreme mastery of English in almost all, they tell the story
of many of the forms of dyspepsia. But none of them
realised, as we by degrees have come to learn, that dyspepsia
is so often a manifestation, not of a nervous or functional
disorder, but of a real organic change. The story of how
this all came about may bear retelling.

In the early days of gastric surgery operations were

undertaken either for the relief of patients afflicted with
carcinoma, after the methods laid down by the great pioneer
and master, Billroth ; or for the treatment of cases of pyloric
obstruction by the operation of gastro-enterostomy, suggested
in a whisper by Billroth’s assistant, Nicoladoni. Of cancer
I have at this moment nothing to say. In cases- of pyloric
obstruction the operation gave results which were quite
amazing in their character and rapidity. Patients, emaciated
almost to the last degree, unable to take more than the most
meagre of meals, afflicted with copious vomiting at intervals
of only a few days, became in two or three weeks happy

2 I say nothing of chloroform, for I dislike and fear it intensely and
use it hardly at all.
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inortalff, with’ keen relish for food, which gave no unease,
and which was retained without difficulty. Many patients
underwent a veritable resurrection ; one of my patients
weighed 51 lb. when operated upon and a few years later
weighed 131 lb., and in several instances I have known the
weight to be doubled.

"GASTRIC ULCER" IN THE RTGHT ILIAC FOSSA.

So marvellous were these results that the eager activity
of surgeons led them to employ the same method in other
cases of "gastric ulcer." Patients who for years had I
suffered the misery or the martydom of indigestion
readily submitted to any operation offering a prospect
of relief. But it soon became apparent that the results
were not so brilliant in the later as in the earlier cases,
and the dreadful mistake was widely made of accepting
the diagnosis of "gastric ulcer as positive in all patients
who presented the symptoms which the text-books of
medicine had told us were pathognomonic of the disease.
Patients who suffered from pain, vomiting, and hsemat-
mesis were held to be the victims of "gastric ulcer,"
and for gastric ulcer the approved surgical remedy was
gastro-enterostomy. Little by little the truth dawned
upon us that "gastric ulcer" was a perilous diagnosis to
make. For, with whatever confidence the existence of this
lesion was predicted, disappointment and dismay followed
fast upon the investigation of the parts. The stomach in
these cases often showed no trace of that hard white scar
which we knew must indicate the site of an ulcer of old
standing. For a long while we were at a loss to know what
the cause of the symptoms might be, when all the stomach
walls and the duodenum appeared healthy. The scope of

inquiry in such patients was therefore widened, and the
discovery made which excited the deepest disbelief in the
minds of many and which still meets with incredulity--the
discovery that in the majority of cases which come to an
operation a "gastric ulcer " has its place in parts other than
the stomach.

There is now no ionger anyaouoti in my own mind tinat
the commonest site of a "gastric ulcer" is in the right
iliac fossa. That is to say, that in the majority of cases in
which the most erudite teaching of the most astute German
physicians would justify or compel a diagnosis of ulcer, the
patient is suffering from a lesion elsewhere, and more often
than not from a lesion in the appendix. The appendix may
present a variety of conditions, but they are all alike in one
particular-they are all obstructive in character. Infection
and obstruction together, or apart, as Sir Bertrand Dawson
has well said, make all the ills from which a patient derives
abdominal trouble. In the appendix both may be at work
at the same moment ; indeed, one follows inevitably upon
the other. In my experience there is no appendicitis without
obstruction. In these cases of mimicry of gastric ulcer, is
the stomach, then, quite healthy ? In my earlier and less

complete observations I often thought it was. Now I
feel sure that there is, I think I may say always, such
a change in the appearance of the organ as will enable
the most absolute prediction to be made that the appendix
is diseased. These changes are : a vivid injection, a deep
congestion of the pyloric portion of the stomach over a
distance of two or three inches at least ; a great, irregular,
eager activity of contraction, the muscles of the part
appearing to writhe in angry contortions ; and thirdly,
an enlargement of the subpyloric group of glands. The
explanation of these changes is, I think, now clear; of
their existence there is no longer any doubt. The present
position of our opinion is accordingly this, that in many
of the cases of "gastric ulcer," the symptoms of which
are pain, flatulence, acidity, heartburn, vomiting, and
hasmatemesis, the lesion primarily responsible for such

symptoms does not lie in the stomach. The lesion is one ’,
in which infection and obstruction are in league to do harm,
and its most frequent location is in the appendix.
The evidence seems to be increasing, and is, indeed,

already abundant, in favour of the view that.these distant
infections, whether in the appendix or elsewhere, which
often produce the gross lesions just described in the
stomach may be the precursors and the excitants of a
chronic ulcer of the stomach. The experimental work of
Turek, Bolton, and Wilkie has shown how ulceration of
the- gastric mucosa may be set up by infecting agents,
and may be perpetuated by the inability of the stomach

completely to empty itself in the normal time. To infec-
tion, stasis is added and often also an increased acidity, or
at least an acrimony of the gastric juice. Gastric ulcer,
then, would appear to be almost always a secondary dis-
order ; the primary fault lies not in the stomach, but else-
where, its expression is manifest in the stomach because of
the particular series of incidents which occur therein. This
much is certain-that when cases of gastric ulcer come to
the operation table the evidence of other and apparently
older lesions is rarely wanting.

I 
CHRONIC ULCER AND CARCINOMA.

Among the most notable of the gifts of surgery to
medicine is the proof that in a large proportion of cases
the onset of cancer of the stomach is not a new and un-
accountable thing, but is, on the contrary, a tardy develop-
ment upon an earlier condition which for years had
clamoured for recognition. It appears to me that the work
of the Mayo Clinic has offered irrefragable proof of this
assertion.

I I am, of course, well aware that all cases of cancer of
the stomach, unhappily, do not come to the surgeon. No one
but the surgeon can do any good to patients so afflicted.
Yet there is a strange timidity of approach to the surgeon
which is unaccountable, and far too often the favourable

period in the history of a case is allowed to slip away before
any recognition of the real conditions is attempted. It is
true, then, and must be admitted, that when the surgeon
speaks of the work which passes under his hand he is not
speaking of the whole. Nor is anyone else. Neither the
physician nor the post-mortem investigator knows the whole
range of cases ; indeed, each sees far less nowadays than
the surgeon. The view of the latter, therefore, if not

all-embracing, is doubtless wider than that of anyone
else. The experience of the surgeon shows-and here

geographical considerations seem to matter little-that,
roughly, two out of three of all patients who come

for relief from a condition of carcinoma of the stomach

give a history of inveterate and recurring dyspepsia over a
stretch of many months or years. No one knows so well
as the surgeon, for he made and repeats daily the dis-

coveries, that such a history does not mean that there is a
chronic ulcer of the stomach, healing and breaking down
afresh, during all that time. But though we are grown
chary of making a diagnosis of gastric ulcer" with that
ease and certitude which formerly attached to the physicians
of all countries, we can and do make an accurate diagnosis
in a large proportion of the cases, if only those patients are
allowed to be suffering from "gastric ulcer " who can hardly
be supposed to be the victims of any other organic lesion.
The surgeon who walks by sight and not by faith knows that a
gastric ulcer is a real thing, though so many impostors have
claimed his attention. In the majority of the cases of

gastric carcinoma the history given of earlier attacks makes
it almost certain that these were due to a veritable ulcer of
the stomach. There may be, I fully admit, errors in this
estimate ; but making all the allowances that our operative
experience warns us to be necessary, there can be, I think,
no doubt at all that a genuine chronic gastric ulcer has been
the cause of that dyspepsia of which recurring attacks are
noted. In one of these attacks, perhaps after an interval
of months or years of freedom, something different is
noticed. The attack is heralded in the old way; at first no
difference between it and the others may be observed. But

by degrees it is realised that something worse is occurring.
The symptoms, which in earlier attacks were so easily
amenable to careful treatment, to rest, to sparing diet, and
so forth, have now become more severe and incoercible.
Relief does not come from the measures which before have
been so instantly successful. Moreover, weight is more

rapidly lost, ansemia may develop, and anorexia is most per-
sistent and distressing. This is the occasion, all other and
more favourable occasions having lapsed, when instant-it
can hardly be called precocious-surgical treatment should
be urged. The patient has now arrived at middle life, or
has passed it, and the diagnosis of cancer may tentatively
be made and should be acted upon with alacrity. Surgical
intervention for purposes of inquiry has hardly any mor-
tality nowadays. If a cancer be found and a resection of
the stomach is undertaken, the mortality will vary with the
expertness of the hands which practise it. But whatever
that mortality may be, it cannot attain the death-rate of
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inaction and of "expectant" or medical treatment, which is
exactly 100 per cent. It was urged by Dr. W. L. Rodman
many years ago that resection of the pyloric end of the
stomach for the ulcers that singly or in clusters are found
there was the most prudent mode of treatment. In his
clinic at Rochester Dr. W. J. Mayo has for several years
resected the stomach not only for chronic ulcers in the
vicinity of the pylorus, but also for those tumours which
might be due to ulcer or might be due to cancer, for declared
cancer and for those cancers which, though evidently not
curable because of the enlargement of distal, secondary z’

glands, or other visceral deposits, were yet removable. In
his so safe hands resection has hardly any greater mortality
than gastro enterostomy. This procedure is questionless
the ideal one. It has afforded, of course, a unique series
of specimens for investigation. Dr. Wilson and Dr. MacCarty
conclude from their examination of all the material so

furnished that in 71 per cent. of these cases of cancer of
the stomach the malignant process is engrafted ’upon a
simple one, that cancer is really due to a secondary change
which starts in the edge of an ulcer of long standing. My
own material, far less in quantity, bears out their conten-
tion. It has been shown that in the base of these ulcers
tending to cancer the mucosa has gone, leaving only scar
tissue ; in the overhanging border of the ulcers the mucosa
is proliferating, and some epithelial cells, nipped off by scar
tissue, are showing all the stages of aberrant proliferation
with infiltration of the surrounding tissues and metastases
in the lymphatic vessels of the stomach wall. The truth
of these observations is hardly yet admitted by those
whose inquiry has been based only upon specimens found
in the post-mortem room or on the shelves of the museums-
upon parts, that is, that have been long dead, and subjected,
no doubt, to the many changes which death and swift

decay bring in every cell. Upon the post-mortem table

only the final dilapidated ruin of the disease is seen; in

specimens removed during life the disease in its earlier
stages can be scrutinised. The material upon which the

pathologist has formerly worked has not been favourable to
the discovery of the truth; the sources of eternal truth were
poisoned.

It would be hard to decide among so many strong com-
petitors as to the primacy of any piece of work given out by
the Mayo Clinic. It is, however, safe to say that the real
and permanent value of the contributions to this subject of
cancer of the stomach, both from the technical and the

pathological sides, can hardly be overstated.
DUODENAL ULCER.

The infection, which has its origin in the appendix or in
the intestine, wreaks other harm than that upon the stomach
wall. Of duodenal ulcer and of cholelithiasis we have also
learnt that they are usually secondary manifestations. Of
duodenal ulcer I have so recently and so fully written that it
is not necessary here to do more than record the fact that a
full knowledge of its symptoms and course, and the power,
unrivalled in any other abdominal disorders, of making an
accurate diagnosis are not the least important of the gifts
of surgery to medicine. Of this disease almost nothing was
learnt after inquiry from the dead alone, except of those
late preventable disasters which come from its unchecked
course. In the early days of our recognition of this condi-
tion we were assailed by a formidable array of post-mortem
statistics which went to show the rarity of the disorder, and
the absence or the inconstancy of any symptoms which
could be attributed to it during the life of the patient.
We now know the great frequency of the disease-every
month I operate upon more cases than were formerly recognised
in the post-mortem room of the largest hospitals in ten years
-and the claim may truthfully be made that of all abdo-
minal diseases none can be more certainly discovered by a
scrutiny of the anamnesis alone.

THE ETIOLOGY OF GALL-STONES.
Another and equally important reversal of opinion has

occurred in connexion with cholelithiasis. It was formerly
the accepted belief, and as fallacies die hard may still be
the view of some, that in a large percentage of cases gall-
stones were "innocent"; they declared their presence by
no apparent sign, and their existence threatened no peril to
the health or life of the patient.
The work of Lartigau upon the etiology of gall-stones is

of the first importance. He showed that active organisms

taken up by the portal stream from the intestine were

passed through the liver, which acted as a "destructor."
They emerged from it in the bile, lifeless. Some few, how-
ever, under special circumstances, made their escape, and
remained active in the bile which flowed to the intestine. If
the organisms which find their way into the gall-bladder are.
violent in their activities an acute inflammatory condition, of
a degree which varies with the intensity of the infection, is
caused. There may be any gradation from an acute phleg-
monous cholecystitis to a trivial and evanescent catarrhal con-
dition of the mucosa. If the germs be in an attenuated condi-
tion the contractile power of the gall-bladder is competent to,
expel them, and no harm results. So far as experiment serves to
show, a stone can only develop in the gall-bladder (and the gall.
bladder is the factory wherein all stones are made) if, with a
mitigated culture of micro-organism, there is some retarda-
tion of the outflow of bile. Sepsis and stasis must go
together. The gall-bladder then puts forth its own efforts
to protect itself, and secretes cholesterin, which being
deposited upon the surface of the germs, clumped as they
probably are, safely immures them. A gall-stone, then, con-
sists of a deposit of cholesterin (alone, or with the addition of
other salts) upon a nucleus of organisms which have intruded
into the gall-bladder. Every gall-stone, as I have said

before, is a tombstone erected to the evil memory of the

germs that lie dead within it. The frequency with which
gall-stones lie inert within the gall-bladder, causing no harm
and arousing no symptoms, is so very small as to be quite
negligible. It is certainly much less than 1 per cent. in all
those cases which come for surgical treatment, and, though
I admit that this estimate involves a possible fallacy, yet the
truth cannot be known of all the cases in which gall-stones
exist, for neither operative work, nor the examinations of the
dead, nor the records of the "spas," reveal the whole
matter.

THE INAUGURAL SYMPTOMS OF GALL-STONES.

The error that has found a place in the minds of all
medical men, and has been faithfully carried down from
one generation of text-books to another-that in the

majority of cases gall-stones cause no symptoms-has
been for ever dispelled by the work of the surgeon. In

operating upon cases of advanced cholelithiasis a history
of inveterate though perhaps trivial dyspepsia over a long
period can almost always be obtained. In operating upon
patients for the relief of other conditions-myoma of the
uterus, ovarian or other pelvic conditions, appendicitis or
ulcer in the stomach or duodenum-a routine examination
of the gall-bladder and kidneys should be made. Every
now and again stones will be found in the gall-bladder,
and far more rarely in the kidneys. In the case of the
former a clear history of dyspeptic troubles can, in my
experience, invariably be obtained. It is true that these

symptoms are not those which are commonly recognised
as being due to a gall-bladder condition, but the gift of
surgery to medicine consists here in the true portrayal
of those clinical manifestations which only an examina-
tion of the living could disclose. We now know that the
earliest symptoms, the I inaugural symptoms," of chole-
lithiasis are just as characteristic, just as certainly to be
recognised, as those of the later sequels and avoidable

complications. And more than this : the very little that was
known of cholelithiasis in its clinical aspects has undergone
a complete revision, with the result that we are often able to
declare not only the presence of stones, but often the posi-
tion of that which is causing the most serious trouble. The

only circumstances under which symptoms are not at the
moment aroused by stones which lie within the gall-bladder
exist when the cystic duct has become permanently closed
and the walls of the gall-bladder, thick, and white, and
hard, embrace firmly the stones that lie harmless within it.
This is the natural cure of Rutherford Morison, a condi-
tion which develops only after months or years of symptoms,
often of great severity. It is Nature’s cholecystectomy, and
though Nature may be an admirable physician, her skill as a
surgeon is of the lowest order, and her work cumbersome,
clumsy, and dangerous.

LESIONS OF THE PANCREAS.
It is as an outcrop of the work of the surgeon on gall-

stones that all our modern knowledge of the clinical aspects
of chronic pancreatitis has sprung. The acute form of
pancreatitis was first recognised and, with something nearly
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approaching to finality, described by one of the greatest of
physicians-Dr. Fitz of Boston. But of chronic inflamma-
tion, of stone, of cysts, and of the mimicries of cysts,
nothing was heard or known till the surgeon came bearing
these gifts in his hands.
We know well the great change that comes over all parts

of the body after death ; the face changes, wrinkles are
smoothed away, the cheeks sink in, the eyes are lustreless,
the orbits hollow. Other parts change equally, and among
them the pancreas, perhaps, most of all. In a case of acute

pancreatitis the gland, at the moment of operation, seems
one massive phlegmon-tumid, doughy, and with no abrupt
margin. After death it appears to be merely a bruised and
blood-stained organ. So with the gland in a state of chronic
inflammation. To the hand of the operator it may feel large
and densely hard, and it may be responsible for the obstruc-
tion and a considerable dilatation of the common bile duct.
After death it seems hardly altered from the normal, and
certainly in earlier, less exact days would not have attracted
close attention. The evidence of the operator and the

pathologist was then incompatible, because neither seemed
to recognise that their approach to the problem was from
,different points of view.

The question of chronic pancreatitis was first brought
before the minds of surgeons by Riedel, who noticed that
in many operations upon the biliary passages the pancreas
was large, hard, and unduly firm. In three recorded cases
he believed the patient to be suffering from carcinoma of
the head of the gland, and he gave, accordingly, a hopeless
prognosis. Two patients recovered, and remained perfectly
well; the third patient died, and the examination of the
pancreas showed no trace of malignancy, but the plain
evidences of a chronic interstitial inflammation. Little

knowledge, however, sprang from this observation, until

Mayo Robson, with his then unrivalled experience of chole-
lithiasis, showed the frequency and the clinical importance
of pancreatitis, and convinced us all of its powers of

mimicry both of carcinoma, and of the calculous form of
.common duct obstruction.

Its mimicry of carcinoma may be complete. Painlessly
And progressively the patient may develop jaundice, which
continues to deepen until the " black jaundice " of the older
writers can be recognised. There are great loss of weight
and prostration, hebetude and misery, though often the

appetite is unimpaired. The liver enlarges and the gall-
bladder distends to a degree which allows it to be easily
seen and felt protruding below the rib margin. In accordance
with the law of Courvoisier we assume that such a dilatation
of the gall-bladder is due to causes other than stone. An
examination of the stools might show a complete absence
of bile pigment, and this may seem the most conclusive
evidence of carcinoma, for a chronic inflammation, how-
ever inveterate, rarely causes an absolutely impermeable
block to the passage of bile.

CHOLECYSTENTEROSTOMY.

With the history of a condition such as this, one could
hardly fail to make a diagnosis of growth and predict a
speedy ending to the case. But no one living is infallible in
the differential diagnosis of obstructive jaundice. The

diagnosis is always so difficult, and the chance of a life
’saved so important, that, however positive the evidence of
malignancy may be, I advise operation in all cases. So far
as immediate amendment is concerned, there is little to
choose between the malignant and the benign cases. In
both the patient begins to improve, the jaundice falls away
slowly, sometimes very slowly, and weight is soon gained.
The operation performed consists in joining the gall-bladder
to the intestine, to the duodenum if easily available (it may
be quite inaccessible, lying high and remote, when the liver
is enlarged and the gall- bladder over-full), or to the stomach.
It may be feared that when all the bile passes directly into
the stomach, nausea, vomiting of bile, or loss of appetite
results. Such fears are groundless. I have joined the gall-
bladder to the stomach in more than 20 patients who have
survived a year or more, and there is no suspicion of any
special discomfort attaching to the operation. I have patients
living still upon whom I operated four, six, and seven years
ago in the confident belief that they suffered from carcinoma
and would shortly be dead. It is impossible for the most
astute clinician or the most subtle pathologist to discover by
physical signs, from the anamnesis or from the chemical

examination of urine and fasces, whether a simple or a can-
cerous disease is present. He may shrewdly guess, but a
guess is a poor peg on which to hang a man’s life. All cases
of obstructive jaundice should be operated upon; the

mortality of cholecystenterostomy now is trifling if we
take into account the severity of the disease and the outlook.
Apart altoo-ether from the prolongation or saving of life,
almost every patient will declare that the relief from the
maddening torture of itching is worth every sacrifice.
Acute pancreatitis, so accurately described by Fitz,

remained for long a desperate and often lethal disorder.
The onset of the symptoms was so abrupt, their course so
rapid, and the fatal event so precipitate that for many
years surgeons were quite unable to realise the moment
for swift intervention. When operation was undertaken
it was generally upon the mistaken diagnosis cf perforating
ulcer of the stomach or duodenum. And it was not until

Ramsay, in 1902, showed that the chief surgical indication
here, as in the case of a phlegmon in the extremities,
consisted in the relief of tension that success began to
attend the surgeon’s efforts. Now it is a matter of very
little difficulty to make an accurate and timely diagnosis
of acute pancreatitis, and the recovery of the patient can
generally be assured. A tribute here may fittingiy be paid
to the work of Simon Flexner and Opie, who showed how
apt an intense inflammation of the gland is to follow upon
the infection of its duct by bile, by chemical irritants, or
by infective agents. Acute pancreatitis is not seldom
associated with cholelithiasis, bile which is obnoxious to
the gland passing from the common duct to the canal of
Wirsung when the orifice of the ampulla is blocked by a tiny
stone.
Other diseases of the pancreas, cysts and calculi, have

lent themselves also to accurate diagnosis and successful
treatment by.the surgeon. One of the very ablest and most

original papers contributed to the literature of surgery in

my time appeared in the British Medical Jo?trnal in 1892
(vol. ii., p. 1051). It was written by the great surgeon
and my very good friend, who preceded me in the delivery
of this annual address, the late Jordan Lloyd. He pointed
out that, contrary to the generally received opinion, the
fluid tumours appearing in the epigastrium after the receipt
of an injury were not veritable cysts of the pancreas, but
accumulations of fluid in the lesser sac of the peritoneum
which had closed at the foramen of Winslow. Calculi are

rarely found in the pancreatic ducts. Their presence has
been recognised, and in a few cases the stones have been
successfully removed, since the inauguration of surgical
treatment by Pearce Gould in 1896.

THE SOURCE OF INFECTION IN THE ABDOMEN.

Among the most interesting and possibly one of the rich
I gifts of surgery to medicine is the hypothesis that
intestinal stasis, with the associated condition of absorption
of toxins, is responsible for many of the diseases which
attack, not only the abdominal viscera, but even also parts
remote therefrom. Perhaps no subject in medicine to-day
has received more discussion, has been more bitterly
assailed, more often attacked by derision rather than by
argument, and more cheerfully supported than this. Its
author, Arbuthnot Lane, is a man whose mind moves easily
along new paths. Such a pioneer has often reached his
destiny before other tardy travellers have set out upon the
way. The pioneer in all branches of knowledge rarely himself
reaches the truth-he is more apt to overreach, or to be con-
tent to guess the road that lies ahead without beating it
down with his own foot tread.

In contemporary surgical history many observers, as I
have pointed out, have had their minds attracted to a firm
belief in one thing-namely, that many of the diseases for
which surgery is called upon to deal are not primary dis-
orders, but are secondary ; that they depend for their exist-
ence and extended development upon some common cause ;
and that this common excitant is an infection which ex-

presses itself now in one way, now in another. The condi-
tions I have already mentioned-ulcer of the stomach or
duodenum and cholelithiasis-are, in the belief of all of us
who do much work for their relief, really dependent upon an
infection. For my own part I look upon the appendix as
the most potent and the most frequent cause of offence.
Arbuthnot Lane takes a wider view. He believes that
the intestine itself is the factory in which the poisons are
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produced, which cause, or make more easily possible, not

only the various conditions I have named, but also such
diverse and distant conditions as "rheumatoid arthritis,"
tuberculous disease of bones and joints, diseases of the

breast, cystic and malignant, of the thyroid gland, and
many other conditions. At first it was supposed that
the large intestine was the malefactor, and some slender
support was possibly derived ior the hypothesis from the
work of Metchnikoff and others. More recently the delayed
drainage of the small intestine has been held more blame-
worthy. Various bands and kinks have been described in
different parts of the alimentary canal, and these have been
held responsible for the obstruction, behind which dilatation
and stagnation occur. Controversy has raged round the
question as to whether these veils and kinks were develop-
mental in origin, inflammatory, or evolutionary; and very
often the opinions of a writer are formed exclusively upon,
or prejudiced by, the one out of many possible methods of
examination to which he has devoted exclusive attention.
The terminal ileal adhesion, for example, which is held by I’many to be the most powerful of all for evil, clearly owns
at least two entirely different origins. The most common
form of it, in my view, is that which depends upon in-
flammatio,n of the appendix. But it is interesting to recall
that in my book on "Retroperitoneal Hernia," published
14 years ago, I point out that the "physiological fusion" of
Toldt occurs to excess in two parts of the small intestine,
with the result that there occurs " an adhesion of the
upper few inches of the jejunum, or the lower few inches
of the ileum to the posterior abdominal wall." I point
out there, moreover, a possibility which is constantly over-
looked, that this physiological agglutination is not a process
which ends abruptly at birth, but that it continues after-

wards ; it is possible, indeed probable, that it gradually
advances during adult life. So far as the large intestine is
concerned, my own experience points to the splenic flexure
as the part where an arrest in the flow of contents is most
prone to occur. Whether this is due to an exaggeration of the
normal ligamentous attachments of the flexure, to its ex-

treme fixity, or to the dragging effects of an overweighted
and powerless transverse colon I cannot say. But there can
be no doubt that obstruction of the most acute, as of the
most chronic, kind may be solely dependent upon "kinking"
of the large bowel at its splenic flexure, surrounded and held
firm by membranous adhesions. 

’

But these points, after all, are only incidental. The main
question is concerned, not with the exact means by which
effects are produced, but rather with the existence of the
alleged effects. The fervid apostles of the new creed are a
little prone to bewilder us with reasons for their immature
observations. This is only to darken knowledge and to
encumber their religion with dogma. We need not yet be
greatly exercised over the terms of an explanation of how
these effects come about, for in medicine explanation often
lags far behind experience. The most exemplary instance of
the effects of alimentary toxaemia occurs, perhaps, in the
condition which may best be described as Lane’s disease.
The. miserable chronic dyspeptic with sallow skin, dirty
tongue, flaccid belly, offensive breath, dusky lips and nails,
cold extremities, and constipation that is with some difficulty
overcome, is restored to health with incredible rapidity when
a short circuit is made between the ileum and the pelvic
colon. The claims that Lane makes in respect of such patients
must indubitably be admitted. I have never in these cases,
nor, indeed, in any of "alimentary toxemia," found it

necessary to consider the question of a removal of the entire
colon. As to the further claims which are made, I have not
yet arrived at the point where I can admit them, but the
hypothesis charms by its simplicity, and attracts by its

magnitude, and I am travelling hopefully.
THE SUCCOUR OF THE INDIVIDUAL AND THE SERVICE OF

THE CAUSE.

Medicine in its quest of knowledge may rightly levy a
tribute from every other science with which it comes into
contact. Its doctrines and its practice are tested, may
receive support, or be refuted, by work accomplished in
other fields. Surgery in recent years has proved a

powerful helpmeet not only in the elucidation of those

problems of internal medicine to which I have briefly
referred, but also by reason of the light it has brought to
bear upon the functions of many of the organs in the

body. The experimental method, as a mode of inquiry, is
not excelled in value by any other, and no experiments,
I hold, can claim an equal rank with those which are a
part of almost all surgical procedures. The chief glory of
the surgeon comes from the dedication of his powers to
the service of an individual ; but there is a cause also to
be served. In every operation something may be learnt,
not only of those disorders which call urgently for relief,
but of other associated, or it may be separate, conditions
which chance at the same moment to be present. The
researches so carried out upon a human patient are per-
formed with a sterner sense of responsibility and with a
graver ritual, and are impressed by more relevant influences.
than attach to any other form of inquiry. Their results are.
accordingly of far higher value. Clinical research, when
sedulously conducted and illuminated by the disclosures
made upon the operation table, affords the most accurate of
all methods of investigation into the diseases by which man
is attacked. The succour of an individual should mean also
the taking of a step forward in the solution or the better
understanding of the manifold and perplexing problems of

disease. ______________
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THE case here recorded, together with those summarised
after it, form a definite group, whose clinical and etiological
recognition is chiefly due to the remarkable powers of obser-
vation brought to bear on so many fields of study by the late
Sir Jonathan Hutchinson. 2 It is mainly owing to his teaching
that arsenic as a causative factor in certain cases of cancer
of the skin has now been generally accepted by dermato-
logists, but as the records of such cases are mostly to be
found in journals devoted to dermatology the general prac-
titioner has scarcely yet had his attention drawn to the

subject. Every well-defined group of disease is of practical
interest, and anything that may contribute, however slightly,
to throw light on the etiology of cancer must be worthy of
consideration, not only by those engaged in cancer research,
but by every member of the medical profession.
On Nov. 7th, 1910, I first saw the patient, a married

woman aged 29, in consultation with Dr. W. Harwood Nutt,
who gave me the following history of her case. About 18
months previously she had first noticed a little thickening of
the skin under her wedding ring, and eight or nine months
later ulceration had commenced there. When Dr. Nutt first
saw her, in February, 1910, he found a deep ulcer on the
radial side of the first internode of the left ring finger. He
treated it for a month with X rays and then with zinc
ionization. No improvement taking place the patient sub-
mitted, on August 26th, to the ring finger being amputated
by Dr. Nutt at the metacarpophalangeal joint. The
ulcerated part was examined and reported to be malignant,
being regarded at first as probably an endothelioma. At the
operation it was noticed that there was a little scaly, dry
patch of skin at the base of the left middle finger, where it
had been in contact with the ulcer on the ring finger. At
this part of the amputation wound no healing took place,
and the wound soon took on the appearance of the old
ulcer. A month later the patient showed Dr. Nutt an

1 The notes of the new case were read at a meeting of the Clinical
Section of the Royal Society of Medicine on May 2nd, 1913 (82)

2 His first published reference to arsenic as a cause of cancer is to be
found in an Address delivered at Gloucester in May, 1887 (26).


